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Food & Function www.rsc.org/foodfunction obtained by decoction and hydroalcoholic extraction, were chemically and biologically 26 characterized. Several phenolic compounds were identified in both decoction and 27 hydroalcoholic extract of flowers, being ellagitannin derivatives the most abundant 28 ones, namely sanguiin H-10 isomer and lambertianin. Additionally, and comparatively 29 with the decoction form, the hydroalcoholic extract presented both higher phenolic 30 content and antioxidant activity. The hydroalcoholic extract was thereafter 31 microencapsulated in an alginate-based matrix and incorporated into a yogurt to achieve 32 antioxidant benefits. In what concerns the performed incorporation tests, the obtained 33 results pointed out that, among the tested samples, the yoghurt containing the 34 microencapsulated extract presented a slightly higher antioxidant activity, and that both 35 forms (free and microencapsulated extract) gave rise to products with higher activity 36 than the control. In conclusion, this study demonstrated the antioxidant potential of R. 37 ulmifolius hydroalcoholic extract and the effectiveness of the used microencapsulation 38 technique for its preservation, thus opening new perspectives for the exploitation of 39 these natural phenolic extracts in food applications.
Introduction

45
Reactive oxygen and nitrogen species are formed during normal cellular metabolism, 46 but when presented in high concentration they become toxic being this effect related to 47 several chronic diseases such as cancer, cardiovascular and neurodegenerative 48 diseases.
1,2 Exposure to those species from a variety of sources has led the organism to 49 develop defense mechanisms (endogenous defenses) in order to protect the cells against 
Reducing power
199
This methodology was performed using the Microplate Reader described above. The Microspheres were analyzed by optical microscopy (OM) using a Nikon The dry residue (DR) and encapsulation efficiency (EE) were also evaluated. DR was The antioxidant activity was evaluated at two different sampling times, namely: at 
382
The phenolic profile of both preparations was identical, varying mostly in the 383 concentrations found ( Table 1) . The hydroalcoholic extract presented higher 384 concentration in total phenolic compounds (240.48 mg/g extract) than the decoction, 385 mainly due to the higher concentration in hydrolyzable tannins (203.39 mg/g extract).
386
The most abundant compounds found in both preparations were ellagitannin derivatives, ellagic acid and ellagitannin content. 27 To our knowledge, this is the first time that these 397 compounds were identified and quantified in R. ulmifolius flower buds.
399
In vitro antioxidant properties of the hydroalcoholic extract and decoction 400 The results obtained in the evaluation of the antioxidant activity of the hydroalcoholic 401 extract and decoction of R. ulmifolius are given in In each row different letters mean significant differences (p<0.05). 
